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[0 0 9 3] 

AHri5: 3 o©f ^7 l/-«{:^f t5 a fit, <DW7 V- 
T'&> *7-Siir>fX7 s l/>f}t #.feCD^5:MM^-€> .fc^tCfS- fit, * 

[0 0 9 4] 

XT, te#£*B0T, mtt&&«MSl&, £ V^ifrf££^U^LT^<#g#£> 

[0 0 9 5] 

[0 0 9 6] 
[0 0 9 7] 
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mz. mmtzmmmftz&mis. mm^2^^zmmLt=.^vT±y-*)-(Dmm 
w\ ^- h^#s»ffl«s&im»i806^flijc, u-fey hm^i»Mmmm&i8V7tfi& 

[0 0 9 8] 

•ett> wigBB^jspi805©±{«ijctt, m^t&mmom&teEtfmmztiT^z 

. 0187*8:, ®m@S^JSP1805(Z)Ji{C, A>f T*MIIIftl803#IB1BS*lTV*S. 3 

^n^iaKSr^^-rs. A-f Txm®8&i803(£>±ictt, -9->:/;b*-;i/ K&f§# 

mm^tix^^. F&-@#^sffitas&i802<z)j:(ctt, m^&Jim 

[0 0 9 9] 

^)^*^, «ttt, ifl mBwm3m$&i808<Dmmm*:. miwzB-t. miqx 

tt, P^-V*;b§?U izy hffi h^>^*#1907, Pfi?l»>f>yfMh7> 
S?**190K N^**;i/3!*tl(8m h 9 > $?**1906, ftflt^gyjl^- (3^T*tt, 
St;f^t[ft&-7tf h ^-Y F1904) ^?>^$4XT^S 0 !7* h#-f K19 

>^**i906©>f- hffi^-izmmznx^^z. u-t v vm h^>^*#i907<z)>f 
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^tt, j^JB«as»i909fcilSf«ifli h^y*y*# 1906(7)4*- h^^-tC^M^tlTVN 

s 0 *>f y^m 190104*- hsr?w\ ifr B4*- h^#s»i902jc« 

i906{c^$tiT^So ifiPsffl h^y 1906© y-;*3»h KH y3g^-J± 

, j^ig-fg-^m^fiigoaiix-r v?-m b^yv*zimuzmmzftT^z>o 

[0 10 0] 

Si9-e«, u -fe^ h^y ^^^i907ii, p^-y^^m^M^t^s,, 

U-fey httffrBfcS, 4*- h • y-*|ig*JEE#*£< £*l&V^ cfcoT, 
Ut'vMh7>^3( iM&ftmi$'T*Mft't&z. £ U , -7 * V #4 *- K19 
04&-M!Hcas«*e£fc^. bfcrf^T, y-fev bffl h^y^'^^li, N^*;b 

[0101] 

J*-f h^y*>**1901tcov^tt, M3«£Uil909£*&fi;g 

1906© miz @aS U P^*;i/M£;S^<5tf)#Mi: Uv^ LfrU t£ 

^-^ffi^^l903hif*Iffl h^>^**19O60>ISJCMLT V\, fciEU 

iel < * ft *iLiz< v^sb, x-r s vy y % ;*#i9om, j^isttsufti 

909£ifi|JSffl h^y 19060) SB* U fro, P 7 c ^*;i/§i!£JiVA.50)frM 
[0 10 2] 

h^y ^*#1906lCoV>Tti. 0197?te, N^fr^S&JBV^T V^„ 

&0)^M:T&£^*£*&^#;iD£ o o*»J, H19©iaai0JC33^T, if 

AIM h^y ^X#l906<D@1$£^*S£ttT*&, tfr^L&V^ 
[0103] 
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Z>m&lt. T*ffl h v>S/"*#^P^*;bM£M^5&II#&5o &if& 

J:ot, S207?li, mm<Df=.&>. /W T*m h ^ > S^X ^ 2011 t,iB«E LT ^ 
5. H20Kj^iff j?rj@fi3|5[Hlj&1808&. Nf^^;i/S'Jt7hMh5>i/^^2 

007, N^*;i/M;*^ y^Ji h^>^x#200i, P^*;i/M*ifiPI/a t»9>$?* 
^2006, ^s^mm^- (i3t'ii, Sfefssnft&y* h^-r^r- F2004) 

^$nt^5. 7* h^-f^"- K2004&, N^*;i/ffl«^fcMt»il«2009^ ?^ 
y h« h^>5?:**2007©>f- hSg^-tCtt, iff BU -fey hf§#ii£2005#g£M£ 

y-*ar?£ kh ^as^ti, MB*^«Mi2oi2£Jififii;B h^>^#2 

006©^- hag^tCgHffiSflT H*. h^>^*#2001<D>F- h3» 

tt, iff hM#»2002tCS!i«lSn, V -*$SH^ K U>f >^«> j#IBW 

^#20oncg^$*iT^<g> 0 ;U7XM h^>^x #2011(7)^- hafiry-tctt, 
A-f r^##i»2oio^jg«i3n, y-^»^-h Ki/>f vss^Ji, j#iBM-^ffi;0 

»2003£«agm2009JCgSR3*lT^S. 
[0104] 

02O-e«, U -fe>y hffl h^>^*#2007& % Nf ^*M!&H^TV^S. L£> 

y -ty M&#<£>££, 4*- h • y-xra«jEE#*£< ^nav*. j;ot, 

'Jt>yhfflb7>^^ ^fOfMT'l&f^-r S 3 £ &C& y , ? * h #*>r K20 
04£+3HC3 ! BttT-£&^ o Ife^ot, U -fey hffl h^>^^*tt, p^-v*;^ 

[0 10 5] 

S20T«, V^-m h^>^*#200HCO^Ttt, j#IB«^MM&2012£ 
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B«#ffiA«R2003^if«M h^>S>**2006©raiCliiai/T%«*5fcV\, ££L 

[0 10 6] 

oT< So 

[0 10 7] 

Hi9T'«, x>r 1901 £ y -fe y km b^>^x#i907 ©hs^- 

ic i#<8«®ii«;fre>«8fc«:#«&i/Tv*<6. H2o-eii, y.^v^-mv^yvy.^ 

2001*: U -fey h^>^*#2007(Z>M#{C, 1 
[0108] 

> l#J#<0[in»fcUT, j^JBMiaaiSiami809(DllIS&IgIS:, 02HC^-r o /H7 
^MHIg&1803di, A-f h^>^*#2111#@eS£*tTV^ 0 ^©ffitttt 

02iT-tt, A-f rxffl;ur^ffl h^>^x#2iim, N^-v*;i/3n?* 

S 0 A-fy*« h^>^^^2111(Z)^- hSg^-tCtt, AVT^M#^2110^^M 

3*u y-^«^i: Ku-f >ig^-tt, j^JBte#ffi:fcil»2i03fc«»asmi*2ii2K: 

OfSfcUlC. ttfflUK&MV*&) o A-f7*ffi h 9 # tt2111tt, #®Jlitf)i# 

r7>^*#2113<Z)>!f- N$»tC«, «K&fe#»2114#gSKS*u V-^ig^F 
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iot, ??-v*j\sM(Difcmm b^yyx* zmmLx. n^**;i/S« 

jjm2i02frbii!,±ittn&m^*-&mzmm?£z£-£$>z> o mmm b^yv* 
^2ii6©>f- bm^-its -7vi&mmm&2ii7izmmttft. v-^ag^fc > 
a»&> Mffimmii5£.mwMmM2imzmmt*ftT^z> 0 mnmb^y&x* 

21161*, m^&±imi03<Dm&&MffinA2n5lZAj]'t2>MlZ, V^ofe^, Mffi 
[0 10 9] 

[0110] 

L/T, ^#^S2115h«»ffiAJ»2120©WtC, **SFa8#US h^>$>**2119 
tf&iKSftS. h^>2?^*2H9©y-^SB^i: Ku>f A 

#**2115fc*j»ffi*«|2120K:«?»Sn, >f-h»tt> j#JB«#&*Ri»2118 

tc&ifcStiS. J&ft£#tf8a, l^J@fr"bJ)gtc*3r-v>£*i3 0 fit, j#JB 

m^mmmns^mm^ti. mmmmmb^ypx*2nwmmw;Mizte2>£.. 

^#«*2115CD«fi[i:ftj|aFffi*||{2120©Sfi^O<*i-&. *<Z)*g5l, 
2115tC^LTV^fe##%«»ffi*i»2120K:ffi*-r*ii:*«ffi*S. fc£U ft 
»ffi*i»2120tCfg-^S:ffi^7f Sf&tC, *^ffi*^2120{C*#*^a^tlTV\^ £ 

L£? 0 JftJKFffi^^^OtC^Srffi^j-rsi^.tC, ft»ffl2ji|»2120(Z>m 

mmmmiwmiz, mmvizv bmb^yi?x*2i22*mmisx^z> 0 fit 
, mmv-tv bmb^yvx*2i22<D'f-b%t*iziz, msmifev-tv bmi2 
ltf&mznx^z* f bt, mBmmmmm2U8$:miH?z>Miz, msmm 
u-t^y bmi2izmm.v. mmftjjmi2Q<Dm&&mmmmm2n2<Dmmz%jm 
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[0 111] 

m j %t>mMx%>z>t=.ih. mem *;m -tm^ m*§r&WfaisTis<m&w 

*<Dfe1k<Dm&tZ. LT, EI22tC, ^SPim!&1810<Z)[a{g £^-T 0 
ipgi-^llim^LTli, SlfWi:', f§#&Wt<5IBft 

«B«0HU8O4/\©A;2m, «^ffi#$g2202t&3,, *»ffi*J»2202tc:tt, 1#JS 

*2204©4*- hiB^iCSKSna. Steffi^JftffiffltfJiMlM h^>^**2204© 

mijm*SfBi^/wrxM h ^ 2203© sag^-i*, «j»ffi*it*iMA>f 

7Xf9^2205£^£*l£ o y-Xjg^h >*B^tt, **a£ifS8l2207fc 

[0 112] 

^2302«, mmmjjmm&ivmnm b^yv**2304<Dtf- hm^-izmmznz> 
. mmmjjmmtfmmmm h^>s?**2304© yssm*, *^»2p^2307 

2303(04*- hSB^tt, «»ffi*Jf«MA>f 7X^182305 i:gg«gS*lS 

0 y-^^i:Ki^>f>^ii> mwM2306£mm&Jjmmfavm<mmb^>i? 

2304© y-^ffi^-fclC gSIAIStlS. *»ffl;ftJtfiM/t>f 7*te#3«2305©« 

N^^*;^s^S:fflv^fc^i^©ftj|aFm*it*Sffl/<>rr^^#«82205i:tt, m 

[0 1 13] 
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[01 14] 
[0 115] 

#^©*>r ^ Mc-ov^a^*. mi8tmi9<Dm&iz 

3Stf£Z4 ^ yiff?- MCOVNT, 024lC^fo Ut7 hff»±, lffB^ 
e>Jdtc;*3r*>L'rv*<. MiH (i-l)ff g£»*U ^<Z>#UC iff@£i§:|R 
U #ctc, (i+l)ff B£«*LT^<„ mm&fT&3Btt*-*3^0&ra#7U 

»&**r>L&&£*>f 5 >^©;##jgv*„ Mx-li, iff Semitic * if £ 
fc, ifrBU-fe-y hM-^Ml^jg^StiT, ^©^, iffB^f- hf^SIRSn 
iff hM^WM^nS^ iff B©W3g^e>M#*«ffi*3tl*. W 

[0 116] 

{c&&£#), Mi: lt, iff b©>f- hmm&ifimm&toT\*&m&m%.&. •* 

iff B©4*- hte#»1902tfS«*<25ttfctfc. :7Uft*'fS#Mt2117&a#U 

c tSt, iff B©tSfjifre>, #^J©M#A^^I©^#^*2115lCffii7$tl€>o 
[0 117] 
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ffi h^>2?**2122&^aUKffiJCU *»ffi*H2120S:Sag^l|IJK2112©*<atC 
W-fft-So *©tfc, l*JB©5M3F3g#»2ll8&S!#U SHM^7>^ 
^2119$:#iiTO{CL, l^JB<Z)A#^*2115(DM#$:S^miJ^2120fcm^-r 

22S:#ai^ffitcL, mmmjimi2o*mw.mmmn2(Dmmc.®mik'?z>o -e<z> 

2*JB©*»jg&i»2118&3g#*U *»3g#U9 h 9 > *2119&*it:tKJS 
&CU 2^fB©^#**2115©'®-^&««Fffi*t82120tcm*'r*. -€-<Z>^*k R 

*#MJizy hm h^>y*#2122£i§tii^ffiUCU ft^m^I^2120S:«MmH 

2ii2©mffitc*jsBfl:i-s. j^ia©*»^*si2ii8S:ai^L/, m&mm 

m h^>^#2119£^^ffiUcU j^Jg©A ; fW^*2115©^-^$:*^miJ^2 

h^>^^^2i22$:^ii^tcL, mmMjimi2ozmm.mmmn2<Dmmzw 

W-fbi-So *©«U (j+l)^B©«»aMR»2ll8&a^L, S^Mb7>^ 
**2119£39j®:fKJ»tCU (j+l)^JB©^#^S2115©M-^S:«j»ffi*»2120K: 

m^«i2i20fcm^$tife#-^«, *^m*TOMiHii^i804T'itipa$ti. fl^m* 

[0 118] 
[0 119] 
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K, -y h^-M^-r^-- h\ Xifegffitf)?* hn>^#. 
[0 12 0] 

[0121] 
[0 12 2] 

o 

[0 12 3] 

-d^x. 02 6~Bi2 9 ^m^xmm-t&o 

[0 12 4] 

£1*. 02 6 (A) IC^I-J; 3 tC, ^7^fit2 0 0±{CTi&Bl2 0 1 £ 3 0 

o nm©j?3ic^-r* 0 ^»jx^iT^m2 o i ^ btMtfuaii&i 

ILTMV^S, ^<7)B# % ^7^1«2 0 0{Cgft5^©iIII$: 1 0-2 5 w 

dlc (^f>r -v > K^>f^ KSraawT*)^^. 

[0 12 5] 

#ClCT*fi&2 0 1 <Z)_hlC 5 0 nm(D m£(£>l¥&1immm ) 
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o — ioo nmtf>j^3-e&*ui.&^ 0 

[0 12 6] 

Xe C 1 ^SfflV^feoi^S/v U—V-KZm^Tffigkft? Z> 0 
[0 12 7] 

x ^ v u - if- ft & m ^ z> z. n o 

[0 12 8] 

fflBI £ ffi V % 5 £ H % «T|g 7? & 5 . 
[0129] 

[0130] 

#UC, 02 6 (B) JCaV*«fc3K:, lgf H IiM2 0 2±Cifl;iilT'4S 
fi*fllR2 0 3 5:130 nm<Dm2izmf&-tZ>o ^<Z)J?£te 100~2 0 0 nm ( 
^Jb<ttl30~l 70nm) ODf&HTfjB^tf * fe, 3ifB&-g-*Me**R 

[0131] 
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*UT, ^©11:1/^^7X^ 2 0 43, 2 0 4 b, 2 0 4 cMl, § 

*X70 (PH 3 ) ^K*^itL^V^•r^'^X•7^Sfr^BLfe^vXV K-bf>^ 
Ss&ffiV^ U 1 X 1 0 18 atoms/cm 3 ©?gST'»t- £o «*^lt«:f? 

[0 13 2] 

^(Z)XglC<fc U^StlS ngPF*M&1g« (b) 2 0 5 a, 2 0 5 b(Ct£, n 
SL^U&TXiMlfi 2X10 16 ~ 5X10 19 atoms/cm 3 (f^^fi^JfC ti 5X10 17 ~ 5 
X 1 0 18 atoms/cm 3 ) <Z>i§^T*-^ £ <k O tC K-Xfi&UfflS^S. 
[0133] 

#CtC, 0 2 6 (C) lC^J:e>lC, §112 0 3, US?Xh?^^ 2 0 4 a, 
2 0 4 b, 2 04 c$:iiU *iULfen^*B«J7ClR©?Stt-fbS:ff "5. Sttft 

[0134] 

fcfc, 3©l/-if-^{Cj:«,^Te^7C^(Z)^M{C^LT, ft&JI (77-* 

««(Dlift$:#llT4 5 0- 5 5 0 ^ ^cZ)fg&&3l£fT;U;mv^ 
[0135] 

^<£>X5g{C£ y nM^|{« (b) 2 0 5 a, 2 0 5 b CDSggP, HP*>, nS 
**B4Mg« (b) 2 0 5 a, 2 0 5 b tf>MHfC#£^£ n^^»7ti?f£»J L 

JE& L tc &f&\Z n T , L D D mm KM&CM® H tfltn IZ fkft fcS^SP £ 
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[0 13 6] 

mz, H2 6 (d) iz7*-?&?iz, umnmmm<D^m&®#zv&3kVT. m 
&(D¥m{*m (£at, fls&mt^o) 206-210 

[0 13 7] 

IH 2 7 (A) IC^^-MC ?Sttl2 0 6~2 10$:Iot^-hJfii 
JR2 1 1 Sr^-r*. 4*- 1 1 £ LX\t. 10~2 0 0 nm, L 

<tt 50-150 nm©Jp:S©S3RS:#tfj|fi»IKS:fflV^ti«Sv^ 0 d*Ui#Jff* 

o 

[0 13 8] 

#C&C, 2 0 0~4 0 0 nmf©itl5:Ml, >f LT?- hMM 

2 12-21 6S^fS. teK^mMMT'te. V- bm®£¥- h«@(C«^, 

>^W± (£ ^{c«3 o-r >^-J£A±) ©iz>-frSfc^"r«xy 7iz>-9-&J|3BT 

[0139] 

Ii:^ofeiIIi:tl>rtAWi l/V*. ¥-hmmz i 2-2 i 6(D#^^L 

t it tela (d & <b up z> m n m z m ^ z. ^ # t ^ £ . 

[0140] 

ft^WJctt, t;u^-^a (ai) , (Ta) , r&y (Ti) . ^ 

V-f-ry (Mo) , jtyrx-Ty (W) , VUU (Cr) , i/U=i> (Si)* 
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[0141] 

3Onm^0gft^!>^f> (WN) 3 7 0 nmfffl 

zyf^y (w) B&fc-efcsatMJK&Mns. #&t*^j£-3-*U;£ 

<fc &Bll±#*i £ K&ih-T £ i t. Z> o 
[0 14 2] 

£fcZ<Z>m. tf-hmm2 l 3. 2 l 6ft**ft^;ftnS:ftt4Mff!£ (b) 2 0 
[0143] 

#CtC, g|2 7 (B) JC^-T J:-5JC, h*1§2 1 2~2 1 6 ?:7X^i:bT 

easE#«rK:nS!^jtt«7csg (*niMtti'j» & saints. 3e>bt^ 

4l-g>n§?^M#?fI^c (c) 2 17~2 2 4 CttnS^««f« (b) 2 0 5 a, 
2 0 5 b(Dl/2~l/10 (f^*»tCli 1 / 3 ~ 1 / 4 ) (DWtmV U 
3*X-6«fc5tCWfi|S"*-.5. JUfcfiUtCli, 1X1 0 16 ~5X 1 0 18 atoms/cm 3 (jfeg 
#KCJ£3 X 1 0 17 ~3 X 1 0 18 atoms/cm 3 ) LV*. 
[0 14 4] 

#CtC, 0 2 7 (C) tC^^-J: ? tC, Mt^2 12, 214, 215 ZMo 

MT*Ui/X 225a — 225c SrJ^JERL, n S^M^ts JH (#H»JT' 

ti'J» S:*iDLT«»StC'J >Sr^tfn^«%iH« (a) 2 2 6-2 3 3 $: 

<Dffl&<DV y<Dmi£lZ 1 X 1 0 20 ~1 X 1 O 21 atoms/cm 3 (f^fttCli 2 X 1 O 2 
°~ 5 X 1 0 21 atoms/cm 3 ) hteZ> & o \ZMW-t Z> « 
[0 14 5] 
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matbSo fltnfir^MT 02 7 (B) ©II^lSLfcnl 

^11(2 1 7, 2 1 8, 2 2 2, 2 2 3 £>-g|S Sr^t*, ZKZ>$S£*l£:MW 
LDDllti:fj:5. 
[0 14 6] 

#CtC, 02 7 (D) iZm^ cfc^lC, Ui/'Xh7^^ 2 2 5 a~2 2 5 c^i£ 

L, frfclC h7X^ 2 3 4 a, 2 3 4 b fit, pl^ii 

3 5, 2 3 6 ^t§. r^T'lii/^^> (B 2 Hg) £ffl^£-f K- 
lCi l J3Xl O 20 ~3 X 1 0 21 atoms/cm 3 (f^lfttCtt 5 X 1 0 20 ~ 1 X 1 0 21 a 
toms/cm 3 ;) $§^£&£ J:e>lC^n>$:»-r-5o 
[0 14 7] 

^M#fM^c2 3 5, 2 3 6tCl«{C 1 X 1 0 20 ~ 1 X 1 0 21 atoms/cm 3 

<z>«grt?u >#»j2*itv^#, ^^T^An$ti-5^n>i±-e(Z)^^< h&3 

[0 14 8] 

mz.. l/yxh7^^ 2 3 4 a, 2 3 4 b & |$£ L fell, *l©Syg-eSs 

g&o *mMMr*i$mm')piz.i$^Tmmnm^,tp. 5 5o°c, 4i%m<z>mMmz 

[0 14 9] 

p mj^T, #*0<tt0. lppmt<Ti:t5ii:^gilK 

[0150] 

#UC 02 8 (A) JCj^^lC, ^H«i2 3 7 f If 
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Mi2 3 7 i:iT(t mmz^tsmmmz&mxm^zfr. *<d*xm&& 

;b*fcat«Jfll&MV**itf&V* 0 flgJgW:4 0 0 n m~ 1 . 5 »m£.-?n&& 

HMfaMXl*. 2 0 0 n mJ£<BgMfcBftftgjgB&<Z)_tK: 8 0 0 n mJ^tf^ftJl 

[0151] 

$e>ic 3 ~ 1 0 0 %tf>7Kit£-^fr#H^CftJ-e, 3 0 0~4 5 0°C"e 1 ~ 1 2 
[0 15 2] 

,200 nmm^mitm^tmmm^m^^r^x^m^^oizy^mitmm^n^ 

, ^(D&XmV 8 0 0 nmf®MliI5:Ml/Tt)it)«:^. 
[0153] 

#ac, 4*- h|gll2 1 lMf Ilf4iil2 3 7lC*fLTlJ>#? h^- 
;i/£j£/&U V-^li2 3 8~24 2i:, K^>f >1H2 4 3-2 4 7 

#^i£MT*ter<Z>mii£, TiBIS:10 0nm, T i S^tf/Vl/^ 
3 0 0 nm. Till 50 n m £ y Z mxmmi&m h t=. 3 MMfe 

ommmttZo mm. mvmmmx&Bi^* 

[0154] 

#UC 50~5 0 0 nm (f^#JfC&2 00~300nm) CDJP£T*^1 *v 
i/^-i/3^124 8 *^-rs. #H56MT*teS&l ^^2/^-S/a>fflE2 4 8 
tlT3 0 0 nmjSC^biftaili^fflt^. i*lttS-ffcS36J8lT?f^ffl IT % 

l2 4 8fflTO^f§^. **l£HI$lC, HH«I2 3 7 tCM£*l 
[0 15 5] 
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f&^-z> 0 mmmmt Lxit^v >r ^ k, tkut^k, r*u;b, bcb 
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